Dr. Matarasso: Obesity has reached epidemic proportions in this country. Fifty percent of adults are considered obese or overweight and 6% are considered morbidly obese. In 2003, between 100,000 and 130,000 bariatric operations were performed for obesity, increasing the demand for postoperative bariatric plastic surgery. The growing demand for body contouring after bariatric surgery makes it increasingly important to focus on some specialized techniques, which are generating a new subspecialty, "bariatric plastic surgery."
The first patient is a 52-year old woman who had a 200-lb weight loss after endoscopic gastric bypass ( Figure  1 ). Her weight has been stable for 1 year. She has a history of open cholecystectomy. Dr. Hurwitz, can you describe your routine preparation for a patient such as this one? Do you consult with the general surgeon? What laboratory tests do you order, and what are your priorities for staging the procedures? Dr. Hurwitz: I see patients after they have completed bariatric surgery and nutritional counseling and when their weight loss has stabilized. This is usually at least 1 year after the bariatric surgery. At this point, patients are considered nutritionally fit and unlikely to lose any more weight.
In obesity centers, nurse coordinators prepare patients for the broad range of procedures they will undergo and coordinate with their medical doctors to make sure that patients are medically fit.
Internists check chemistries and albumin and prealbumin levels to ensure that they are optimal and that the patient's diet is appropriate.
Dr. Matarasso: Dr. Aly, how do you prepare for these surgeries?
Dr. Aly: A complete history and physical is performed to make sure that the patient is medically and psychologically fit to undergo such extensive procedures. As part of that workup, an extensive weight-loss history is obtained. After the initial visit, which includes the history and physical, my patients are required to come back for a second, extended visit. During the second visit, I familiarize the patient with the procedure he or she will undergo and discuss the risks and complications. If the patient is undergoing a circumferential truncal procedure, I stress that this will probably be the most extensive surgery he or she will ever have, making sure the patient understands that this is a major life event.
Dr. Matarasso: Dr. Lockwood, looking at Figure 1 , can you describe your approach to treating this patient and the impact of the subcostal scar on your planning? Dr. Lockwood: In addition to circumferential laxity of the trunk, abdomen, hips, and buttock area, she has cellulite and redundant fat all the way to the knees, so I would per-Body Contouring After Massive Weight Loss P a n e l D i s c u s s i o n form large-volume lipoplasty at the same time as the lower-body lift. The lower body lift is a combination of abdominoplasty and transverse thigh and buttock lifts.
The subcostal or cholecsystectomy incision does not bother me much at all because I use a lateral tension abdominoplasty technique that basically requires no significant undermining other than tissue resected just centrally enough to close the diastasis. There is blood supply on either side of that scar. Whenever a patient has a scar like this one, I tell the patient that he or she may be at higher risk than other patients but that because we preserve the blood supply to those areas, this procedure will be less likely to cause tissue necrosis than a standard abdominoplasty technique.
Dr. Matarasso: Dr. Hurwitz, would you handle this differently? Dr. Hurwitz: Because of the sheer magnitude of the patient's hip size, the weight on the closure is monumental. Of course, this weight will be somewhat decreased by the lipoplasty. I would feel more comfortable relying on a panniculectomy to avoid getting close to that scar.
The other factor that bothers me with this patient is her epigastric fullness. I do not have a solution for that problem, except to advise the patient that with most abdominal and lowerbody procedures, she will still retain quite a bit of epigastric fullness.
Dr. Matarasso: With that concept in mind, Dr. Aly, do you think there is any advantage to closing the patient's diastasis at that level because the problem is probably a result of intraabdominal adiposity? Dr. Aly: One criterion for performing such extensive procedures on patients who have sustained massive weight loss is to bring them into a fairly normal range of body contour. If the patient has not lost enough intraabdominal content to allow us to flatten the abdomen, that patient is not a good candidate for this procedure. You will not succeed in changing the overall truncal shape, especially on profile, if the patient has persistent intraabdominal excess. If you do not close her rectus diastasis, you will not be able to flatten out her abdomen, which is one of the major goals in the truncal region.
I would like to address 2 other points. The first is the lower back rolls. Often that problem can be solved with a body lift; however, in many situations, the ordinary body lift will not eliminate the midback rolls, which will have to be addressed with an upper-body procedure.
My particular approach to this patient would be to perform lipoplasty of her buttocks and thighs 6 months before the final procedure, in which I would perform a very aggressive belt lipectomy. Sometimes, if you carry the superior back incision at least 50% across that back roll, you may eliminate it. If you cross the back roll less than 50%, P a n e l D i s c u s s i o n P a n e l D i s c u s s i o n P a n e l D i s c u s s i o n Volume 24, Number 5 P a n e l D i s c u s s i o n there is a significant chance that the roll will remain after surgery. I never promise that a back roll will be eliminated if I am not sure.
My second point involves the subcostal incision from the recent cholecystectomy. In patients who have undergone this procedure, I use the cholecystectomy incision as the superior extent of my proposed excision and start the abdominoplasty by incising along that line, essentially performing a reverse abdominoplasty. Both superior and inferior flaps are elevated and then advanced against each other, and the excess is eliminated from the inferior flap. In a patient such as this one, the final position of the scar will be higher than in the average patient. Dr. Lockwood: I always keep the incision in the bikini line or below, and I don't try to trace that subcostal incision or follow those rolls. It is amazing that with aggressive lipoplasty and a very strong lateral tension abdominoplasty, you get pull in an oblique and an anterior direction. In the posterior view, you would be amazed at how much of that is not a pull directly down. It is a pull that succeeds in bringing the back rolls around to the front and is very effective. You may still need a bra-line back lift superiorly for patients such as this one, but I would first perform an aggressive lateral tension abdominoplasty and lower-body lift with very aggressive suction in that area.
Dr. Matarasso:
The next patient is a 48-year-old woman who lost 160 lb after undergoing Roux-en-Y gastric bypass and presented with a bodymass index (BMI) of 28 ( Figure 2 P a n e l D i s c u s s i o n will be minimally improved by a lower-body lift and circumferential abdominoplasty. In the first stage, particularly because of her preference, I would perform the upperbody lift, focusing on creating a new inframammary fold at the desired level. The inframammary fold is formed by suturing of the superior end of the reverse abdominoplasty flap to the sixth rib; direct skin closure is around the side and back as deemed necessary to remove back rolls. On the basis of the anticipated ultimate skin tensions, I position the back transverse skin excision so that the scar will lie along the bra line.
In this patient, the bra line appears to be her back tan line. At the least, I would resect above that level, superior to the roll, where the bra line would come around and pull up that roll, making it continuous with the reverse abdominoplasty from the same side. You can finish with breast reshaping and mastopexy if the patient desires this. The procedure could be performed with a brachioplasty that corrects the ptosis of her posterior axillary fold.
Dr. Matarasso: Would there be continuity with the brachioplasty incision? Dr. Hurwitz: Yes, there is continuity of the brachioplasty with the upperbody lift. As the inferior brachioplasty incision reaches the posterior axillary fold, it forms an inverted V. The inner limb of the inverted V descends vertically down the axilla and continues toward the bra-line excision. The cut then ascends upward to include the outer half of the axilla. Thus the brachioplasty scar zigzags from the arm and across the axilla to the chest, avoiding contracture. This method corrects the ptotic posterior axillary fold, reduces the oversized axillary hollow, removes excess subaxillary skin, and defines the lateral border of the breast seamlessly and smoothly.
Dr. Matarasso: Dr. Aly, how would you approach this? Dr. Aly: In the upper arms, patients with massive weight loss present with excess skin and fat that involves the upper arm and extends onto the lateral thoracic wall. To improve the arms, you must cross the axilla with the incision onto the lateral thoracic wall and create a Zplasty right in the axilla to prevent contracture.
To understand how to return anatomy (anywhere in the body) to its normal position, it is important to understand the defect and how it was created. The upper trunk, or thorax, expands with weight gain and then deflates with weight loss. The soft tissues drop with this deflation but are tethered at 2 points: One is in the central midline of the back, and the other is in the central midline of the anterior chest. Tissues fall away from these 2 points. The further away from these tethering points tissues are located in the thorax, the more descent they demonstrate. Therefore you usually see the greatest descent in the lateral thoracic tissues or in the lateral inframammary crease region. To recreate a normal thoracic contour, you need to restore that lateral inframammary crease back to its correct position to achieve a natural upward sweep.
I do not make an incision in the inframammary crease unless I am performing gynecomastia or breast surgery. I lift the lateral crease with a lateral roll excision, and that line will frequently connect with the vertical incision that descends from the brachioplasty. Although these incisions are rather extensive, I find that patients who have sustained massive weight loss are frequently less concerned about scars and more concerned with their contours.
Dr. Matarasso: Dr. Lockwood, can you comment on this?
Dr. Lockwood: I am not a fan of vertical incisions in the axilla. Quite frequently, surgeons do not perform lipoplasty in the arms, but it is very important to remove this excess fat, even somewhat into the forearm. I use a brachioplasty technique with a fairly aggressive ellipse to deal with both the arm and the upper midaxillary region. I get quite a bit of movement with that ellipse, and the incision is better concealed in bras and bathing suits. I do not connect the brachioplasty incision with a transverse back lift or bra-line-type incision, but I will use that kind of incision if I need to at a later time.
Dr. Matarasso: General surgeons describe 4 procedures that they use for gastric restriction: (1) the vertical banded gastroplasty; (2) the adjustable silicone band, which can be inserted laparoscopically; (3) the gastric bypass Roux-en-Y; and (4) biliopancreatic diversion with or without a duodenal switch.
Some of these procedures result in a weight-loss plateau before patients lose all of the weight they will eventually lose, so the timing of surgery might depend on which procedure has been performed. Additionally, the intestinal procedures such as the gastric bypass Roux-en-Y and the duodenal switch can lead to Volume 24, Number 5 P a n e l D i s c u s s i o n micronutrient deficiencies (protein, iron, calcium) and malnutrition, as well as malabsorption of the fat-soluble vitamins. Supplements including vitamin K and some of the soluble vitamins, such as thiamin, B 12 , and zinc, are required.
What special operating-and recovery-room preparations do you make for these patients in terms of teams and anesthesia? Dr. Lockwood: I operate on all these patients in the hospital, and when I perform major trunk and thigh contouring, patients stay in the hospital for about 6 days.
I evaluate each patient before surgery for anesthesia and evaluate all test results. The surgical team consists of me and my surgical scrub nurses.
Dr. Aly: In the truncal procedures, I use an epidural for postoperative pain management. In the operating room, my partner and I, a plastic surgeon team, work together on all of these patients. We place a beanbag under the patient. We begin with the patient in a supine position and progress to both lateral decubitus positions. The beanbag helps us with lateral positioning.
After surgery, we position the patient on the hospital bed to make sure no undue tension is being exerted on either the anterior or posterior wounds. This is important because wound dehiscence is one of the possible complications of circumferential procedures. We also place a large sign on the bed indicating that the patient must not be moved at all until he or she is completely awake and alert. When awake, the patient can sense his or her wound tension and can protect the wounds.
All my patients undergoing these procedures are hospitalized. I require a 2-day minimum stay; the average stay is between 2 and 3 days. I ask patients coming from out of town to stay in the vicinity for 14 days.
Dr. Hurwitz: I agree that these patients should be hospitalized. I prefer to work with patients in the prone/supine position. The turning of large patients requires experience.
The team approach, involving physician assistants and others, enables me to perform surgery in several body locations simultaneously, accomplishing a significant amount of body recontouring at once. I prefer to use autogenous blood, but, frequently, because of nutritional deficiencies, these patients are slightly anemic, so we cannot count on much blood from them. Fortunately, in my area, volunteer blood is readily available.
The third patient is a 32-year old man who lost 210 lb after undergoing a Roux-en-Y gastric bypass (Figure 3 ). He presented with a BMI of 28. He is interested in improving his overall contour, especially his chest area. Dr. Hurwitz, what is your approach to the chest in a male patient who has sustained massive weight loss? Dr. Hurwitz: It is interesting that men will often focus on just that area. This patient demonstrates an extremely difficult form of gynecomastia. As in the other patients we have discussed, his lack of both skin resilience and elasticity is profound. We can perform minimal surgery, such as suction-assisted lipoplasty, and ultrasound-assisted lipoplasty. Unfortunately, these patients generally demand a good result, and minimal techniques are inadequate. This patient does not look so bad in these photographs, but I believe that anything less than an excisional method will fall short of his expectations.
I have been working with a technique that will be published this spring that I call a "boomerang excision" gynecomastia correction. I draw 2 obliquely oriented ellipses of skin encircling the superior 60% of the areola. This leaves a broad inferior skin pedicle. One ellipse extends obliquely downward, toward the xiphoid, and the other extends into the roll of skin you can see under this patient's arm, reaching as far around the back as necessary. I prefer to use ultrasound-assisted lipoplasty of the inferior pedicle to remove tissue and destroy the inframammary fold. A broad discontinuous undermining of the area, through liposuction, is important.
I do not like nipple grafts or circumferential concentric-ring areolar reduction surgery in male subjects. I think the scarring is never satisfactory. However, the long inverted-V scars have been accepted and are inconspicuous on hairy chests. Dr. Matarasso: Dr. Aly, what would be your treatment approach? Dr. Aly: This patient is a perfect example of thoracic deformities in the patient who has sustained massive weight loss. You can clearly see the zones of anterior and posterior tethering, with excess skin falling away. In the lateral view, you can see how the lateral inframammary crease and the extension of the lateral breast roll are the lowest points because they are the greatest distance from the 2 tethered zones of adherence.
My approach is to take structures that have become anatomically mis- 
placed and reposition them correctly. Both the horizontal and vertical excesses of the thoracic tissues need to be corrected.
I would raise the lateral inframammary crease to the correct position, resulting in a natural ascending sweep. I accomplish this by resecting a roll that starts out as the lateral extension of the breast and continues onto the back. Once the crease is in the correct position, I make an incision along its whole length and take it down to the level of pectoralis muscle fascia. I lift the breast tissue off the pectoralis fascia and dissect it superiorly, creating a breast flap. The inferior aspect of the incision is then sutured to the inferior border of the pectoralis fascia, creating the new inframammary crease. I remove the nipple areola as a skin graft and trim the breast-flap excess, then graft the nipple-areolar complex.
What I just described eliminates thoracic vertical excess. Generally one also must address horizontal chest excess. The brachioplasty technique I use, which combines upper-arm resection with a vertical wedge excision of the lateral chest wall, generally addresses the hori- Volume 24, Number 5 P a n e l D i s c u s s i o n zontal chest excess at the same time. Again, these patients, more often than not, are willing to incur scars in exchange for contour.
Dr. Matarasso: Dr. Lockwood, what is your preferred technique for contouring a male chest with excessive skin laxity? Dr. Lockwood: This is a tough problem. Because men do not wear bras, we cannot really hide our scars. I talk to these patients for a long time about the pros and cons of these surgeries.
There is a lot of total axillary collapse in these patients; the breast swings like a pendulum toward the middle, and much of the looseness is out to the side of the chest. I would perform an axillary lift, a very large axillary ellipse with anchoring to the axillary fascia, and very aggressive lipoplasty. I stage the operation and perform a male breast reduction, placing the scars at that point rather than performing a nipple graft or placing an incision laterally.
There is really no good solution to this problem. You need to make sure that the patient can accept those highly visible scars. These operations can take as long as 11 hours, but, with the team approach, the total lift now takes less than 8 hours. For other patients, I perform a lower-body-lift circumferential abdominoplasty with inner thighplasty as the usual first stage.
Dr. Aly: I generally start out with a circumferential truncal lipectomy, or what I prefer to call a belt lipectomy. I sometimes will combine that with a breast procedure. I never combine it with an arm procedure, and I generally work on the thighs last in a separate procedure. The upper body lift is a combination of procedures including a lateral/posterior upper-back-roll excision, a brachioplasty, and various types of breast reductions. These procedures can be performed separately or combined in 1 procedure. Dr. Lockwood: My routine is to limit the surgery to the trunk/thigh aesthetic units, from the bra line to the knees circumferentially, in one setting. I frequently perform a significant lipoplasty of the entire circumferential trunk and thighs to the knees. This is the first step.
The second step, in 8 to 12 months, would include an extended medial thigh lift in which I work up into the abdominoplasty incision. We can also add brachioplasty to this procedure.
Dr. Matarasso: What is your timing between stages?
Dr. Aly: The minimum is 6 weeks. I want to see a total recovery in terms of wounds and a return to preoperative health.
Dr. Hurwitz: If the first stage is the usual major lower body lift, I wait a minimum of 3-usually 4-months to be sure the patient is past the stress and thromboembolic concerns of major surgery. Dr. Aly, can you describe how you would address her inner thighs? Dr. Aly: When you look at patients with massive weight loss, you can see a great variety of fat deposition patterns; this woman's pattern is a lot of heaviness very low. When you look at her upper body, especially in the back, it looks as if she was never obese.
Despite the fact that she is 140 lb, it appears as if she has a tremendous amount of persistent subcutaneous fat thickness in her thighs. If that is the case, my initial approach would be to do a belt lipectomy with a very aggressive lipoplasty of the thighs and buttocks. Six months later, I would perform an extended innerthigh lipectomy, which is a T-type excision medially. P a n e l D i s c u s s i o n comes from above. The lowerbody-lift procedure will produce a foundation for a medial thigh lift. I would approach this patient with a circumferential abdominal lift. The looseness then occurs laterally and rotates and spirals into the medial area. Once you derotate that with the lower body lift, you need to return in 8 to 12 months and perform an extended medial thigh lift, which does not require an incision down the inner part of the thigh. This patient can be treated with a 2-stage aggressive thigh lift: first the bilateral thigh, combined with the lateral tension abdominoplasty, and then the extended medial-thigh lift that keeps the incision in the crease and extends on either side of the pubic area until it reaches the abdominoplasty incision. Aggressive lipoplasty in those areas also helps. I am unable, with the lower body lift, to achieve much for the lower half of the thigh, particularly the lower inner and anterior thigh. When I have a problem like this, which is so profound distally as well as proximally, I am resigned to performing a slightly posteriorly oriented vertical inner thigh lift so that the scar, which is unpredictable-as in brachioplasty -will not really be easily seen. It may turn out well or it may not, but at least it is posteromedial. Frankly, I have been very comfortable performing the abdominoplasty, lower body lift, and vertical thighplasty all at once. Except for the knees, I achieve rather pleasing results, even while I try to maximize the lateral lift. The 2-stage approach is elegant, but these procedures can also be performed in 1 stage, and then you can move on.
Dr. Matarasso:
The next patient is a 35-year-old woman who lost 160 lb after an open Roux-en-Y procedure. She is 5-foot-4 and weighs 200 lb. Here we see her 1.6 years after her gastric bypass ( Figure 5 ).
Dr. Aly, could you comment specifically on your technique for her breasts and her abdomen, especially considering the midline epigastric scar? Dr. Aly: First I would like to know what results she wants to achieve for her breasts. If she wanted them reduced, I would perform a simple inverted-T breast reduction.
Considering her truncal region, I would be concerned that she may have persistent excess of her intraabdominal contents that would prevent me from flattening out the abdominal wall. However, I suspect that when she is supine, her abdomen is probably flattened, which is my way of determining whether her intraabdominal contents are adequately reduced. She does have a hernia, and we address hernias regularly. My partner was a general surgeon for 15 years before becoming a plastic surgeon and is very comfortable treating hernias. If I was by myself, I would have a general surgeon do that for me. I first make the inferior incision, elevate the abdominal flap up to the costal margins, expose the hernia, and deal with the hernia; if that requires sacrificing the umbilicus, we do so. We usually don't have to use mesh because frequently these patients have decreased intraabdominal contents, permitting us to bring together the edges of good fascia.
The midline epigastric scar is only resected if the scar is tethered and prevents the movement of the elevated abdominal flap inferiorly, leading to an inadequate resection of redundant abdominal tissues. We will simply cut out the scar in a vertical fashion. Sometimes we do not even cut all the way through fat; we simply remove the skin around the scar to release the tethering and leave the underlying fat intact. However, we generally do not like to resect the vertical scar, if possible, because we believe it can compromise the blood supply of the midline distal aspects of the abdominal flap on either side.
Unlike Dr. Lockwood, I perform a complete elevation of the abdominal flap because I believe that, at least in my hands, as good a lateral contour cannot be achieved unless the tissues are completely elevated anteriorly and laterally.
Dr. Matarasso: Would you undermine widely using an inverted V and a T skin closure? Dr. Aly: The answer is yes, but with a T-closure, we do not resect anything in the horizontal aspect. As I mentioned before, the only reason for us to create a T-type incision is to release the scar; we do not believe in resecting a wide wedge around the scar. These patients do not have horizontal excess in the upper flap. Their trunks are like an inverted cone, narrower at the rib cage and wider at the pelvic rim. It is not our intent to actually narrow the upper part of the cone that we bring down.
Volume 24, Number 5 P a n e l D i s c u s s i o n Sometimes surgeons will perform "anterior-only" truncal procedures in which they create an inverted T and resect a wide wedge around the scar in an attempt to narrow the patient's waist. This often leads to persistent lateral dog ears, constriction of the lower abdomen, and a prominent upper-abdominal appearance. It is based on an incorrect analysis of the basic anatomy of the patient who has sustained massive weight loss. Management of a large epigastric hernia is an indication for a midline inverted-V skin excision, combined with transverse excision of skin between the umbilicus and pubis, actually producing a T-plasty. Otherwise, I follow the teaching of Dr. Lockwood; I avoid a T-plasty.
The inverted-V excision of skin facilitates the exposure of the hernia. I repair the hernia, and for me that is a formidable procedure. Because of the potential for bowel perforation, I keep the rest of the operation as simple as possible.
The inverted midline V-excision does remove excess upper abdominal skin. The excision of the lower pannus continues around the back.
Dr. Matarasso: Dr. Lockwood, how would you deal with this? Dr. Lockwood: I would have a general surgeon repair the large hernia through the midline incision, and I would treat the aesthetic problems at a second stage. Once the hernia has been repaired, I can approach this with a standard extended high lateral tension abdominoplasty with minimal undermining and extensive suction of the entire trunk.
The problem with patients such as this one is relaxation of the inframammary fold; it slides down the chest wall. Lower chest or upper-abdominal looseness is corrected through breast reduction performed with the use of an inverted-T technique. Dr. Aly: My most frequent complication for belt lipectomy is seroma (30% to 33%). For patients with a BMI of 35 or higher, this complication is 100%. Almost all of these seromas are treated by means of needle aspiration and do not require a return to the operating room. The second most common complication I find is small dehiscence or a woundhealing problem. Fortunately, most of these are small and do not require a return to the operating room. The third most common complication is an infected seroma that needs to be drained and treated with antibiotics (about 5% of patients). Dr. Lockwood: I do not use any heparin or low-molecular-weight heparin. I do use elevation and impulse boots before the induction of anesthesia. I also use exercises in bed and leg hose, leave patients anemic, and push fluids so that patients are well hydrated. Those are all the practical things we can do. According to the pharmacologists who deal with low-molecularweight heparin, the degree of lipoplasty and the degree of circumferential trauma from the bra to the knees that I create do not justify heparin. In knee or hip surgery, there are 1% to 4% transfusable bleeds in localized areas. A bleed in which you cannot really reverse low-molecular-weight heparin could be a lethal problem. I do not anticoagulate these patients. Dr. Aly: I would like to add a general remark. Patients with massive weight loss have usually been through a long and arduous process before they get to a plastic surgeon. What we do for them can often mean the difference between their failure and success. Unfortunately, both the public and bariatric surgeons are often unaware of what plastic surgery can accomplish for these patients. It is important for plastic surgeons to become educated about obesity and body contouring after massive weight loss. It is also important for us to realize that these patients, especially those with high BMIs, are difficult to treat, frequently have complications, and can be difficult to manage. But overall they are an extremely gratifying group of patients to care for.
I would also like to add that this exciting emerging area in plastic surgery presents new and unique problems that will require innovative solutions based on good plastic surgery principles.
Dr. Lockwood:
We have been treating weight loss patients for a long time. The belt lipectomy was described in 1940. We now have lipoplasty 20 years later, and it has really added a lot to our capabilities.
In the 21st century, we need to treat these patients in the best aesthetic, rather than reconstructive, manner. All of our focus should be on how we can treat these patients to achieve optimal aesthetic results.
Dr. Hurwitz: I have not had greater satisfaction in my practice than in treating these patients over the last half-dozen years. They are extraordinarily grateful. Although this surgery is indeed risky, we truly change their lives, and they certainly understand it. It is consummate plastic surgery in terms of the magnitude of the operation, the planning, and the care involved. For me, it has reaffirmed the joy of working in plastic surgery.■
